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(54) DEVICE FOR DRIVING LIQUID CRYSTAL DISPLAY DEVICE AND METHOD 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve picture quality in a display image even when 
a data voltage applied period is short. 

SOLUTION: A gate line driver 34 applies a gate voltage to many pieces of gate lines 
G1-Gm successively for a prescribed period each. A data line is grouped to four 
groups (d1A-dnA: A groupdl B-dnB: B groupdiC-DnC: C groupdiD-dnD: D group) 
respectively consisting of (n) pieces of data linesand a data line driver 40 and a 
multiplexer 38 apply a data voltage to respective data lines of prescribed data line 
group in the prescribed period successively for the data line groups A-D. A precharge 
controller 44 and a voltage switch circuit 46 apply a precharge voltage (+V1 or -V1) 
of the same polarity as the data voltage next applied to respective data lines to 
respective data line groups A~D through a transistor 42 between the time when the 
data voltage is applied the last time and the time the data voltage is applied next. 



CLAIMS 



[Claim(s)] 

[Claim 1]A switching element which has been arranged so that many gate lines [ a 
majority of ] of a book may intersect the data line of a book mutuallyand was 
connected to the data line and a gate line in an intersecting position of the data line 
and a gate linecomprisingA drive of an electrode pair by which prescribed interval 



partition ********** was carried outa liquid crystal arranged between [ said ] 
electrode pairsand a liquid crystal display in which **************** drives a liquid 
crystal display provided respectively. 

A gate-line-driving means to carry out prescribed period one of said switching 
element of said said display cell which were connected to a gate line of a 
bookimpressed voltage to said gate line and was connected to this gate line. [ many ] 
A data-line driving means which changes voltage between electrode pairs of said 
display cell which were connected to the data line of a book and connected to said 
gate line which impresses data voltage to said data lineand with which voltage is 
impressed by said gate-line-driving means within said prescribed period to prescribed 
voltage[ many ] It is said potential control means to control much potential of the 
data line of a book so that data voltage to which potential of said data line is 
impressed may be approachedbefore data voltage is impressed to said data line by 
said data-line driving means. 

[Claim 2]said — much data lines of a book comprise two or more data line groups — 
said data-line driving means — impression of data voltage to said data line — said 
every data line groups — order — and a drive of the liquid crystal display according 
to claim 1 carrying out within said prescribed period. 

[Claim 3]Said potential control means so that voltage between electrode pairs of said 
display cell may serve as sufficient value to change to said prescribed voltage while 
said data-line driving means is impressing data voltage to the data line in potential of 
said data lineA drive of the liquid crystal display according to claim 1 or 2 controlling 
potential of the data line. 

[Claim 4]A drive of the liquid crystal display according to claim 3wherein said potential 
control means controls potential of said data line so that potential of said data line 
serves as the minimum of an average value of data voltage impressed by said data- 
line driving meansor an absolute value of said data voltage. 

[Claim 5]Impress said data-line driving means to a part of data linesand different 
voltage of the remaining data line and polarity said potential control meansA drive of a 
liquid crystal display of claim 1 controlling potential of said data line by electrically 
connecting between the data lines with which voltage from which polarity differs 
mutually as data voltage is impressed thru/or claim 3 given in any 1 paragraph. 
[Claim 6]A drive of the liquid crystal display according to claim 1 to 5 in which said 
potential control means is characterized by said thing [ controlling a majority of each 
potential of the data line of a book ] after data voltage is impressed to the data line 
last time by said data-line driving means before data voltage is impressed next. 
[Claim 7]A drive of the liquid crystal display according to claim 6 while said potential 
control means is impressed [ voltage ] to a gate line connected to a display cell from 
which voltage between electrode pairs changes with the data voltage impressed to 
said data line at the nextwherein it controls potential of said data line. 



[Claim 8]A drive of a liquid crystal display of claim 1 thru/or claim 7 given in any 1 
paragraph characterized by comprising the following. 

A potential alteration means by which said potential control means changes potential 
of said data line. 

An on-off control means to control turning on and off of many switching means 
respectively established between said potential alteration means and the data line of 
said large numberand a switching means of said large number. 

[Claim 9]A step which carries out prescribed period one of said switching element of 
said display cell which is a method characterized by comprising the following of driving 
a provided liquid crystal displayimpressed voltage to said gate lineand was connected 
to this gate lineA data voltage impression step which impresses data voltage to said 
data line within said prescribed periodand changes voltage between electrode pairs of 
said display cell to prescribed voltageln advance of said data voltage impression 
steppotential of said data line possesses a control step controlled to approach data 
voltage impressedand it by said control step. A drive method of a liquid crystal display 
shortening time after impressing data voltage until voltage between electrode pairs of 
said display cell reaches said prescribed voltage. 

A switching element which has been arranged so that many gate lines [ a majority of ] 
of a book may intersect the data line of a book mutuallyand was connected to the 
data line and a gate line in an intersecting position of the data line and a gate line. 
A liquid crystal arranged between [ said ] an electrode pair by which prescribed 
interval partition ********** was carried outand an electrode pair. 

[Claim 10]A drive method of the liquid crystal display according to claim 9 performing 
said thing [ that much data lines of a book comprise two or more data line groupsand 
said data voltage impression step impresses data voltage per data line groups ] in 
order within said prescribed period to each data line groups. 

[Claim 11]Said control step so that voltage between electrode pairs of a display cell 
may serve as sufficient value to change to said prescribed voltage while potential of 
said data line is impressing data voltage in said data voltage impression stepA drive 
method of the liquid crystal display according to claim 9 or 10 controlling potential of 
said data line. 

[Claim 12]A drive method of the liquid crystal display according to claim 11 wherein 
said control step controls potential of said data line so that potential of said data line 
serves as the minimum of an average value of said data voltageor an absolute value of 
data voltage. 

[Claim 13]Impress said data voltage impression step to a part of data linesand 
different voltage of the remaining data line and polarity said control stepA drive 
method of a liquid crystal display of claim 9 controlling potential of said data line by 
electrically connecting between the data lines with which voltage from which polarity 



differs mutually as data voltage is impressed thru/or claim 1 1 given in any 1 
paragraph. 

[Claim 14]A drive method of a liquid crystal display of claim 9 performing said control 
step after impressing data voltage to said data line last time before impressing data 
voltage next thru/or claim 13 given in any 1 paragraph. 

[Claim 15]A drive method of the liquid crystal display according to claim 14 
performing said control step while impressing voltage to a gate line connected to a 
display cell from which voltage between electrode pairs changes with the data voltage 
impressed to said data line at the next. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the invention to which an invention belongs] The switching element 
which this invention required for the drive and method of the liquid crystal displayand 
was especially connected to the data line and a gate linelt is related with the drive of 
the liquid crystal display which can apply the drive method and this drive method of 
the liquid crystal display which drives the electrode pair by which prescribed interval 
partition ********** was carried outthe liquid crystal arranged between [ said ] 
electrode pairsand the liquid crystal display provided with ****************. 
[0002] 

[Description of the Prior Art]Conventionallythe liquid crystal display (LCD) is known 
as a display for displaying the picture of a charactera figureetc. in information 
processorssuch as a personal computer. Since the concentration of a pixel can be 
controlled certainly and it is suitable also for the display of a pacey animation or a 
color picturepromising ** of the LCD of the active matrix driven constituted by 
arranging especially switching elementssuch as a thin film transistor (TFT)to matrix 
form is carried out as a display which replaces CRT. They are provided in TFT type 
LCD by the display cell at matrix formand each display cell[ many ] it comes out with 
the pair of TFT and the electrode which were provided in one side of the substrate of 
the couple by which the placed opposite was carried outthe transparent common 
electrode formed the whole surface on the substrate (transparent substrate) of 
another sideand the liquid crystal enclosed between the substrates of a coupleand is 
constituted. In order to make TFT the one for every sequence and to impress voltage 
to a liquid crystal via the gate line and TFT made the one of a book in large 
numbersmuch data lines of the book are formed in said one substrate side. 
[0003]The drive of TFT type LCD carries out prescribed period impression of the 
voltage at a gate lineand makes TFT of each display cell the one for every sequence 
one by one as shown in drawing 10 (A)and. The voltage (data voltage) of the size 



according to the gradation value which should be displayed on the display cell [ one / 
the display cell / TFT ] is impressed to each data line (refer to drawing 10 (B)). If and 
data voltage is impressed to the data line[ the liquid crystal of each display cell ] 
[ TFT ] After light transmittance changed according to the size of data voltageand an 
electric charge is accumulated between electrode pairs and TFT is turned offthe 
state where said light transmittance changed with the accumulated electric charges is 
maintained (refer to drawing 10 (Q). Therebya picture is displayed on LCD. If a liquid 
crystal continues impressing the voltage of like-pole naturea life will become shortbut. 
If the absolute value of impressed electromotive force is the sameeven if polarity 
differsit uses that the light transmittance of a liquid crystal becomes equaland the 
polarity of data voltage is reversed for every [ one line or ] frameand reinforcement of 
the liquid crystal is attained by making it reversed each time and driving the polarity 
of the data voltage impressed to each display cell etc. 

[0004]By the wayas a driver (some above-mentioned drives) which drives the data 
line of LCDthe number and same number ****** driver of the data line are used for 
the drive circuit which impresses data voltage to the data line in many cases. 
Howeverwhen the data line [ a large number (for examplelOOO) dramatically in order 
to realize big-screenHzing of LCD which is an important technical problem in LCD 
developmentand highly minute-ization ] is formedThere is a problem that the cost of a 
driver becomes very high by that for which many drive circuits are dramatically 
needed (for exampleit is necessary to provide four driver ICs (it had 250 drive 
circuits) which prepared 250 outgoing ends for driving the 1000 data lines). If the pitch 
of the display cell of LCD is made small in order to realize highly minute-ization of 
LCDsupposing the pitch of the data line will also become small in connection with 
thisfor exampleit will make it small at about 15 micronsit will become physical very 
difficult to mount a driver IC. 

[0005]As art which solves the above-mentioned problemprovide the driver provided 
with the drive circuit of the number of 1/n (n is an integer) of the number of the data 
linesand. Performing what is called a Multiplex drive that provides the multiplexer 
which connects this driver selectively for any of the data line groups of an n-tuple 
beingand drives the data line groups of an n-tuple in order by the driver and a 
multiplexer is also proposed. Since there are few drive circuits as compared with the 
number of the data lines and it can be managed with this Multiplex drivethe cost of a 
driver can be held down lowand also when the pitch of the data line is smallmounting 
of a driver IC is comparatively easy. 

[0006]howeverthe ratio of the number [ as opposed to the number of drive circuits in 
the time which will impress data voltage to each data line groups in the Multiplex drive 
if the display period (vertical and cycle of a Horizontal Synchronizing signal) of a 
picture is set constant ] of the data lines — n (it is called the Multiplex magnification 
n) becomes large — it is alikeand it follows and becomes short. For exampleas shown 
in drawing 10 (D)the data line is divided into four data line groups of A group - D 



groupand supposing it impresses data voltage to the display cell connected to each 
data line groups in orderthe length of the period when data voltage is impressed to 
each display cell will be set to one fourth when not performing the Multiplex drive. By 
thisas shown in drawing 10 (E)the length of a data voltage applied period runs short 
(the insufficiency of an applied period is shown as t^The gradation value expressed 
with that (the insufficiency of inter-electrode voltage is shown as which does not 
reach the predetermined value corresponding to the data voltage to which inter- 
electrode voltage was impressed with the light transmittance of the liquid crystal of 
each display cell was not in agreement with the gradation value which should be 
displayed on each display celland there was a problem that the image quality of a 
display image deteriorated. 

[0007]For this reasonit was difficult to enlarge the size of the Multiplex magnification 
n according to the reason for having made the Multiplex magnification n two (the 
number of drive circuits is 1/2 of the number of the data lines) grade in many 
casesand having mentioned it above in the conventional Multiplex drive. 
[0008]This invention was accomplished in consideration of the above-mentioned 
factand also when a data voltage applied period is shortit is the purpose to acquire 
the drive and drive method of the liquid crystal display on which a picture can be 
displayed by high definition. 
[0009] 

[Means for Solving the Problem]To achieve the above objectsa drive of a liquid 
crystal display concerning this invention is provided with the following. 
A switching element which has been arranged so that many gate lines [ a majority of ] 
of a book may intersect the data line of a book mutuallyand was connected to the 
data line and a gate line in an intersecting position of the data line and a gate line. 
An electrode pair by which prescribed interval partition ********** was carried out. 
It is a drive of a liquid crystal arranged between [ said ] electrode pairsand a liquid 
crystal display in which **************** drives a liquid crystal display provided 
respectivelyA gate-line-driving means to carry out prescribed period one of said 
switching element of said said display cell which were connected to a gate line of a 
bookimpressed voltage to said gate line and was connected to this gate line[ many ] A 
data-line driving means which changes voltage between electrode pairs of said display 
cell which were connected to the data line of a book and connected to said gate line 
which impresses data voltage to said data lineand with which voltage is impressed by 
said gate-line-driving means within said prescribed period to prescribed 
voltage[ many ] It is said potential control means to control much potential of the 
data line of a book so that data voltage to which potential of said data line is 
impressed may be approachedbefore data voltage is impressed to said data line by 
said data-line driving means. 

[0010]In the aboveimpression of data voltage to the data line by a data-line driving 



meansWhen voltage is impressed to a gate lineit is carried out in the stateone [ a 
switching element of each display cell connected to this gate line ]and current flows 
via the data line with impression of data voltage Voltage between electrode pairs of a 
display cell [ one / it is connected to this data lineand / a display cell / a switching 
element ] changes to prescribed voltage. Although time after starting impression of 
data voltage until voltage between electrode pairs changes to prescribed voltage 
receives influence of [ for capacitance contained in a part for capacitance and the 
data line between electrode pairs ]hereGenerallya direction for capacitance [ data 
line ] has large electric capacityand influence is greater than a part for capacitance 
between electrode pairs. 

[001 1]For this reasonbefore data voltage is impressed to the data linemuch potential 
of the data line of a book is controlled by this invention to approach data voltage to 
which potential of the data line is impressed by a potential control means. By 
thiswhen impressing data voltage to each data linepotential of each data line at least 
will serve as a value near data voltage impressed to the next. Therebytime after 
starting impression of data voltage until voltage between electrode pairs of a display 
cell reaches prescribed voltage becomes short. 

[0012]Thereforealso when a data voltage applied period to each data line is 
shortinter-electrode voltage of each display cell reaches prescribed voltage 
corresponding to a size of impressed data voltageSince light transmittance of a liquid 
crystal of each display cell can be coincided with light transmittance corresponding to 
a gradation value which should be displayed on each display cellalso when a data 
voltage applied period is shorta picture can be displayed by high definition. 
[001 3]moreover — much this inventions comprise data line groups of plurality [ data 
line / of a book ] in the above-mentioned invention — a data-line driving means — 
impression of data voltage to the data line — every data line groups — order — and 
it is characterized by carrying out within said prescribed period. 

[0014]The Multiplex drive to which much data voltage is impressed in order for two or 
more data line groups of every to the data line of a book by the above will be 
performed. As mentioned abovesince a picture can be displayed by high definition also 
when data voltage applied period of this invention is shortThe number of the data 
lines which constitute each data line groups for the Multiplex magnification greatly 
can be lessenedand a picture can be displayed by high definition also as having 
increased the number of data line groups (in connection with thisa data voltage 
applied period becomes short). Since the number of the data lines which constitute 
each data line groups can be lessenedbig-screen-izing of a liquid crystal display and 
highly minute-ization are easily realizable. 

[0015]In more detailwhile a data-line driving means is impressing data voltage to the 
data linea potential control means controls potential of the data line so that voltage 
between electrode pairs of a display cell serves as sufficient value to change to said 
prescribed voltage. 



[0016]The potential control means can control potential of the data line so that 
potential of the data line serves as the minimum of an average value of data voltage 
impressed by a data-line driving meansor an absolute value of said data voltagefor 
example. 

[0017]In the above-mentioned inventionthis invention a data-line driving 
meansDifferent voltage of the remaining data line and polarity is impressed to a part 
of data linesand a potential control means is characterized by controlling potential of 
said data line by electrically connecting between the data lines with which voltage 
from which polarity differs mutually as data voltage is impressed. 

[001 8]If data voltage from which polarity differs mutually is impressed to the data line 
of a coupleboth data lines will serve as potential which differs in polarity mutually. 
Supposing it electrically connects both data lines herepotential of both data lines can 
be made equalwithout consuming electric power by that into which current flows (an 
electric charge moves) so that potential of both data lines may become equal. 
Thereforein impressing data voltage so that much polarity of data voltage to impress 
may be reversed to each of the data line of a book each time. Since potential of the 
data line can be made into a value near data voltage impressed to the next by 
electrically connecting between the data lines with which voltage from which polarity 
differs mutually as data voltage is impressedwithout consuming electric powerpower 
consumption can be reduced. 

[001 9]It is common to reverse each time the polarity of voltage impressed to each 
display cell of a liquid crystal display when driving a liquid crystal display. For this 
reasonimpress different voltage of the remaining data line and polarity to a part of 
data lines as data voltageand. In changing the polarity of data voltage impressed to a 
part of said data lines and said remaining data lines so that the polarity of voltage 
impressed to each display cell may be reversed each timeElectrically connecting 
between the data lines with which voltage from which polarity differs mutually as data 
voltage as stated also in advance is impressed so that it may mention laterlf it is 
made to carry out while voltage is impressed to a gate line connected to a display cell 
from which voltage between electrode pairs changes with the data voltage impressed 
to the data line at the nextCurrent flows so that voltage between electrode pairs of 
each display cell may become equaland voltage between electrode pairs of each 
display cell can be made into a value near data voltage impressed to the nextwithout 
consuming electric power. Thereforepower consumption can be reduced further. 
[0020]The potential control means can control a majority of each potential of the data 
line of a bookafter data voltage is impressed to the data line last time by a data-line 
driving means before data voltage is impressed next. 

[0021]This invention is characterized by a potential control means controlling 
potential of the data linewhile voltage is impressed to a gate line connected to a 
display cell from which voltage between electrode pairs changes with the data voltage 
impressed to the data line at the next in the above-mentioned invention. 



[0022]Control of potential of the data line in this invention may gowhen voltage is 
impressed to neither of the gate linesbut as mentioned abovelf it is made to control 
potential of the data line while voltage is impressed to a gate line connected to a 
display cell from which voltage between electrode pairs changes with the data voltage 
impressed to the data line at the nextSince voltage between electrode pairs of a 
display cell connected to said gate line also approaches data voltage impressed to the 
next with control of potential of said data lineAfter starting impression of data 
voltagetime until voltage between electrode pairs of a display cell changes to a value 
corresponding to a gradation value which should be displayed on a display cell can be 
shortened furtherand a data voltage applied period can be shortened further. 
[0023]A potential alteration means by which a potential control means changes 
potential of the data line in this inventionlt can constitute including an on-off control 
means to control turning on and off of many switching means respectively established 
between said potential alteration means and the data line of said large numberand a 
switching means of said large number. 

[0024]A drive method of a liquid crystal display concerning this inventionA switching 
element which has been arranged so that many gate lines [ a majority of ] of a book 
may intersect the data line of a book mutuallyand was connected to the data line and 
a gate line in an intersecting position of the data line and a gate lineAn electrode pair 
by which prescribed interval partition ********** was carried outand a liquid crystal 
arranged between [ said ] electrode pairsA step which carries out prescribed period 
one of said switching element of said display cell which **************** is the 
method of driving a liquid crystal display provided respectivelyimpressed voltage to 
said gate lineand was connected to this gate lineA data voltage impression step which 
impresses data voltage to said data line within said prescribed periodand changes 
voltage between electrode pairs of said display cell to prescribed voltageln advance of 
said data voltage impression steppotential of said data line possesses a control step 
controlled to approach data voltage impressedand it by said control step. It is 
characterized by shortening time after impressing data voltage until voltage between 
electrode pairs of said display cell reaches said prescribed voltage. 
[0025]By thisas well as the above when a data voltage applied period to each data 
line is shortlnter-electrode voltage of each display cell reaches prescribed voltage 
corresponding to a size of impressed data voltageand since light transmittance of a 
liquid crystal of each display cell can be coincided with light transmittance 
corresponding to a gradation value which should be displayed on each display cellAlso 
when a data voltage applied period is shorta picture can be displayed by high 
definition. 

[0026]Much this inventions comprise data line groups of plurality [ data line / of a 
book ] in the above-mentioned inventionand a data voltage impression step is 
characterized by performing impressing data voltage per data line groups in order 
within said prescribed period to each data line groups. 



[0027]As mentioned abovesince a picture can be displayed by high definition also 
when data voltage applied period of this invention is shortThe number of the data 
lines which constitute each data line groups for the Multiplex magnification at the 
time of performing the Multiplex drive as mentioned above greatly can be lessenedand 
a picture can be displayed by high definition also as having increased the number of 
data line groups (in connection with thisa data voltage applied period becomes short). 
Since the number of the data lines which constitute each data line groups can be 
lessenedbig-screenHzing of a liquid crystal display and highly minuteHzation are 
easily realizable. 

[0028]In more detailwhile potential of the data line is impressing data voltage in a data 
voltage impression stepthe control step can control potential of the data line so that 
voltage between electrode pairs of a display cell serves as sufficient value to change 
to said prescribed voltage. 

[0029]The control step can control potential of the data line so that potential of the 
data line serves as the minimum of an average value of data voltageor an absolute 
value of data voltagefor example. 

[0030]In the above-mentioned inventionthis invention a data voltage impression 
stepDifferent voltage of the remaining data line and polarity is impressed to a part of 
data linesand a control step is characterized by controlling potential of the data line 
by electrically connecting between the data lines with which voltage from which 
polarity differs mutually as data voltage is impressed. Potential of the data line can be 
made into a value near data voltage impressed to the next like the above by 
thiswithout consuming electric powerand power consumption can be reduced. 
[0031 ]A control step can be performed after impressing data voltage to said data line 
last time before impressing data voltage next. 

[0032]This invention is characterized by performing a control stepwhile impressing 
voltage to a gate line connected to a display cell from which voltage between 
electrode pairs changes with the data voltage impressed to the data line at the next 
in the above-mentioned invention. By thisafter starting impression of data voltagetime 
until voltage between electrode pairs of a display cell changes to a value 
corresponding to a gradation value which should be displayed on a display cell can be 
shortened furtherand a data voltage applied period can be shortened further. 
[0033] 

[Embodiment of the Invention]Hereafterwith reference to drawingsthe embodiment of 
this invention is described in detail. Although explained using the numerical value 
which does not have trouble in this invention belowthis invention is not limited to the 
numerical value indicated below. 

[0034][A 1st embodiment] The liquid crystal display unit (LCD unit) 30 concerning this 
embodiment is shown in drawing 1 . LCD unit 30 is provided with the drive 32 as a 
drive of the liquid crystal display concerning this inventionand the reflection type 
liquid crystal display (LCD) 10 as a liquid crystal display. 



[0035]As shown in drawing 2 LCD10 is provided with the substrates 14 and 16 
(howeverthe substrate 16 transparent substrate) of the couple by which prescribed 
interval partition ********** W as carried out with the spacer 12and the liquid crystal 
18 is enclosed among the substrates 14 and 16. The transparent electrode 20 is 
formed in the field which touches the liquid crystal 18 of the substrate 16 on the 
whole surface, moreover — the layer of crystal silicon is formed in the field which 
touches the liquid crystal 18 of the substrate 14and many thin film transistors (TFT) 
24 are formed on this crystal silicon layer at matrix form (refer to drawing 2 ) — every 
— the electrode 22 is formed corresponding to TFT24. 

[0036] Drawing 1 shows the circuit of LCD10 in simple. Although a graphic display is 
omittedthe above-mentioned electrode 22 is respectively connected to the sauce of 
each TFT24and the liquid crystal 18 is inserted into the electrode 22 and the 
transparent electrode 20. Typicallyusing the sign of a capacitorthe numerals "18" of a 
liquid crystal are attached and drawing 2 shows the liquid crystal 18 corresponding to 
a single pixelthe electrode 22and the transparent electrode 20. The liquid crystal 1 8 
corresponding to this single pixel constitutes the display cell of this invention 
respectively with the electrode 22the transparent electrode 20and TFT24. The 
transparent electrode 20 is connected to the common terminal 26. In this 
embodimentthe common terminal 26 is grounded and potential of the transparent 
electrode 20 is considered as regularity (earth potentials). 

[0037]The gate lines G1~Gm of m book prolonged along a determined direction in the 
substrate 14 side are formed in LCDIOand the gate of each TFT24 is connected for 
any of the gate lines G1-Gm being. Each of the gate lines G1~Gm is connected to the 
gate line driver 34 as a gate-line-driving meansand the gate line driver 34 is 
connected to LCD controller 36. 

[0038]Data-line d1 A-dnA of the 4xn book prolonged in accordance with the direction 
which intersects the gate lines G1~Gmd1 B~dnBd1 C-dnCand d1 D~dnD are provided 
in the substrate 14 side of LCDIOand the drain of each TFT24 is connected for any 
of each data line being. Four data-line-groups d1 A-dnA (data-line-groups A) to 
which the data line changes from the data line of n book respectivelyand d1 B-dnB 
(data-line-groups B) d1 C-dnC (data-line-groups C) And d1 D-dnD (data-line-groups 
D) The group division is carried out. The end of each data line is respectively 
connected to the multiplexer 38 provided with the outgoing end of the total (4xn) of 
the data lineand the same number. The multiplexer 38 is provided with n input 
edgesand this n input edge is respectively connected to the data-line driver 40 via 
the signal wires d1-dn. The data-line driver 40 and the multiplexer 38 support the 
data-line driving means of this invention. The data-line driver 40 and the multiplexer 
38 are connected to LCD controller 36. 

[0039]The other end of each data line is respectively connected to the sauce of the 
transistor 42. In order to distinguish each transistor belown transistors connected to 
data-line-groups A d1 A-dnA "The transistor group 42A"n transistors connected to 



data-line-groups B d1 B-dnB "The transistor group 42B"n transistors by which n 
transistors connected to data-line-groups Cd1 C~dnC were connected to "transistor 
group 42C" data-line-groups D d1 D-dnD are called "the transistor group 42D." The 
gate of each transistor of the transistor groups 42A42B42Cand 42D is respectively 
connected to the precharge controller 44and the precharge controller 44 is connected 
to LCD controller 36. Each above-mentioned transistor 42 supports the switching 
means of this inventionand the precharge controller 44 supports the on~off control 
means of this invention. 

[0040]The drain of each transistor of the transistor groups 42A42B42Cand 42D is 
respectively connected to the voltage switching circuit 46. The voltage switching 
circuit 46 is connected to LCD controller 36and precharge voltage +V t and -V, are 
supplied. The voltage switching circuit 46 impresses precharge voltage +V, or -V t to 
the drain of said transistor according to the directions from LCD controller 36. The 
transistor groups 42A42Band 42Cthe precharge controller 44the voltage switching 
circuit 46and LCD controller 36 support the potential control means of this 
inventionand the voltage switching circuit 46 supports the potential alteration means 
of this invention. 

[0041 ]As one half of the values of the maximum of the data voltage later mentioned 
as precharge voltage +V 1 and precharge voltage-N^one half of the values of the 
minimum of data voltage can be used. As an examplewhen the maximum of data 
voltage is +2.5 V and the minimum is -2.5Vit can be referred to as precharge voltage 
+V,=+1 .25V and -V^-I^SV (namelyaverage value of the data voltage impressed). The 
voltage switching circuit 46 is actually constituted including switching elementssuch 
as a transistoralthough typically shown by drawing 1 as a switch. 
[0042]Nextan operation of a 1st embodiment is explained. When displaying a picture 
on LCD10LCD controller 36The operation of the gate line driver 34 is controlled so 
that the gate line with which prescribed period impression of the gate voltage which 
makes one TFT24 connected to this gate line to any one of the gate lines G1~Gm of 
m book is carried outand said gate voltage is impressed changes one by one for said 
every predetermined time. LCD controller 36 synchronizes with the timing to which 
the gate line driver 34 changes the gate line which impresses gate voltageThe image 
data showing the gradation value which should be displayed on each display cell of the 
display cell sequence connected to the gate line with which gate voltage is impressed 
is outputted to the data-line driver 40 one by one. 

[0043]The data-line driver 40 takes out in order the image data for n display cells 
connected to predetermined data line groups from the image data showing the 
gradation value which should be displayed on each inputted display celland. It repeats 
outputting the voltage (data voltage) of the size corresponding to the gradation value 
which the taken-out image data expresses to the multiplexer 38 via the signal wires 
d1-dn. Thereby from the data-line driver 40the data voltage which should be 
impressed to the display cell connected to each data line groups is outputted to the 



multiplexer 38 sequentially from data-line-groups A. In the multiplexer 38the data 
voltage outputted from the data-line driver 40 is impressed to each corresponding 
data line of data line groups. 

[0044]As this shows drawing 3 (B)within the period when gate voltage is impressed to 
the predetermined gate lineData voltage will be impressed to data-line-groups A~D in 
orderand this data voltage will be impressed between the electrode pairs which 
comprise the electrode 22 and the transparent electrode 20 of each display cell. [ one 
/ the transparent electrode / TFT24 ] Thusthe drive 32 concerning this embodiment 
performs the Multiplex drive of the Multiplex magnification n= 4 to LCD10. 
[0045]As the polarity of data voltage is shown in drawing 4 (A)the same polar data 
voltage is impressed to all the display cells of LCD 10 when displaying the picture of a 
certain frameAs it may be made to reverse the polarity of data voltage for every one 
picture and is shown in drawing 4 (B)Impress the same polar data voltage to the 
sequence of the display cell connected to the same gate line when displaying the 
picture of a certain frameand reverse the polarity of data voltage for every gate line 
of one lineand. It may be made to impress respectively the data voltage impressed to 
each display cell sequence last timeand polar different data voltage in the following 
frame. 

[0046]On the other handif the polarity of the data voltage with which LCD controller 
36 is impressed to each data line via the data-line driver 40 and the multiplexer 38 is 
positiveprecharge voltage +V t will be supplied to the drain of each transistor of the 
transistor groups 42A-42DIf the polarity of the data voltage impressed to said each 
data line is negativethe voltage switching circuit 46 will be changed so that precharge 
voltage-N^ may be supplied to the drain of each of said transistor. Namelywhen the 
polarity of data voltage is reversed for every one picture like drawing 4 (A). Precharge 
voltage is also changed for every one pictureand when the polarity of data voltage is 
reversed for every gate line of one line like drawing 4 (B)precharge voltage is also 
switched for every gate line of one line. 

[0047]LCD controller 36 makes the transistor groups 42A-42D connected to the data 
line groups A-D the one [ the timing respectively shown in drawing 3 (C) ] via the 
precharge controller 44 in order. 

[0048]To the data line before data voltage is impressedby this for every data-line- 
groups A-D. Nextthey will be impressed by the data voltage impressed and the 
precharge voltage (+V! or -V^) of like-pole natureand the potential of each data 
linethe precharge voltage impressed when data voltage was impressed via the data- 
line driver 40 and the multiplexer 38and abbreviation — an equal value, that isit is 
changing to the value near the data voltage impressed to the next (when the ranges 

of data voltage are +2.5 V 2.5 V and precharge voltage is +1.25V or -1.25Vit 

changes to the average value of the data voltage impressed) — things — ** 
[0049]When impressing precharge voltage to the data line groups B-DSince one 
[ TFT24 of each display cell of the display cell sequence which gate voltage is 



impressed to the gate line as shown in drawing 3 (A)and is connected to this gate 
line ]When precharge voltage is impressed between electrode pairs about the display 
cell connected for any of each data line of data-line-groups B~D being among said 
display cell sequences and data voltage is impressedthe voltage between electrode 
pairs of said display cell serves as a value which was abbreviated-in agreement with 
precharge voltage. 

[0050]Thereforethe inter-electrode voltage of the display cell [ one / as shown in 
drawing 3 (D) / if impression of data voltage is started to each data line groups / the 
display cell / TFT24 ]As compared with the case (refer to drawing 10 (E)) where it 
does not prechargethe value corresponding to the data voltage impressed before the 
data voltage applied period expired is reached. Since the light transmittance of the 
liquid crystal 18 arranged between electrode pairs changes according to the voltage 
between electrode pairsits light transmittance of the liquid crystal 18 of a display cell 
will correspond with the light transmittance corresponding to the gradation value 
which should be displayed on a display cell by the above. Therebyalso when the 
Multiplex magnification is large and the applied period of the data voltage to each 
display cell is shorta picture can be displayed by high definition. 
[0051]When gate voltage was not impressed to the gate linewere making it one 
[ transistor group / 42A ] abovebut. Also when timing which starts impression of the 
gate voltage to a gate line as a fictitious outline shows is carried out early not at the 
thing limited to this but at drawing 3 (A) and each transistor of the transistor group 
42A makes it onegate voltage may be made to be impressed to the gate line. Also 
about each display cell connected to data-line-groups A d1 A~dnA connected to the 
transistor group 42A by this, the time of data voltage being impressed — the voltage 
between electrode pairs — precharge voltage — abbreviation — since time since it 
will be considered as the equal valueafter starting impression of data voltage until the 
voltage between electrode pairs is in agreement with data voltage becomes shorterit 
is desirable. 

[0052]When it is performed above and polarity impresses positive data voltageSince 
the voltage between electrode pairs of each display cell which impresses each data 
line and data voltage serves as +V,and the potential of the data line serves as -V, 
when polarity impresses negative data voltageAmplitude of the data voltage which 
should be driven with the data-line driver 40 is made small (supposing +2.5V and the 
minimum are [ -2.5 V and precharge voltage V, ] **1 .25Vthe maximum of data 
voltage). What said amplitude is set to +2.5 V-1.25V - -2.5 V+1.25Vi.e +1.25V- -1.25V 
for becomes possible. 

[0053]Although he was trying to make the transistor of each group of the transistor 
groups 42A-42D one [ mutually different timing ] abovelt may be made to make all the 
transistors of the transistor groups 42A-42D the one in not the thing limited to this 
but the timing which makes one the transistor group 42A shownfor example in drawing 
3_(C). It cannot be overemphasized that it is more desirable to impress gate voltage 



to a gate line as mentioned above at drawing 3 (A) at this time as a fictitious outline 
shows. 

[0054][A 2nd embodiment] Nexta 2nd embodiment of this invention is described. The 
same numerals are given to the same portion as a 1st embodimentand explanation is 
omitted. As shown in drawing 5t he voltage switching circuit 46 is omitted andas for 
the drain of each transistor of the transistor groups 42A42B42Cand 42Dthe drive 50 
concerning a 2nd embodiment is respectively grounded via the terminal 48. According 
to a 2nd embodimentthe wiring to which between the drain of each transistor and 
ground edges is connected supports the potential control means of this invention. 
[0055]Nextan operation of a 2nd embodiment is explained. In a 2nd embodimentthe 
data-line driver 40 changes the polarity of data voltageas shown in drawing 4 (B)and 
he displays a picture on LCDIOThe precharge controller 44 is made one [ the timing 
which shows drawing 3 (C) respectively the transistor groups 42A-42D connected to 
the data line groups A-D ] in order. When the polarity of data voltage is changed like 
drawing 4 (B)the polarity of the data voltage impressed to each data line will be 
reversed each timebut. If one [ each transistor of the transistor groups 42A-42D ]the 
potential of the data line connected to the transistor [ one / the transistor / at 
least ] will be set to 0V (earth potentials). Thereforethe potential of each data line in 
case data voltage is impressed will serve as a value (maximum of the absolute value 
of the data voltage impressed in detail) near the data voltage impressed. 
[0056]About data-line-groups B-Dwhen one [ each transistor of the transistor groups 
42B-42D ]gate voltage is impressed to the gate lineSince one [ TFT24 of each display 
cell of the display cell sequence connected to this gate line ]voltage between 
electrode pairs is also set to 0V about the display cell connected for any of each data 
line of the data line groups B~D being among said display cell sequences. Since the 
polarity of the data voltage impressed to each display cell is reversed each timethe 
voltage between electrode pairs of each display cell connected to data-line-groups 
B-Dwhen data voltage is impressed via the data-line driver 40 and the multiplexer 
38it is changing to the value near the data voltage impressed — things — ** 
[0057]Thereforewhen impression of data voltage is started to each data line groupsas 
shown in drawing 3 (E)the inter-electrode voltage of a display cellAs compared with 
the former ( drawing 10 (E))before a data voltage applied period expiresthe value 
corresponding to data voltage will be reachedand the light transmittance of the liquid 
crystal 18 of a display cell will also be in agreement with the light transmittance 
corresponding to the gradation value which should be displayed on a display cell. 
Therebyalso when the Multiplex magnification is large and the applied period of the 
data voltage to each display cell is shorta picture can be displayed by high definition. 
It may be made to make all the transistors of the transistor groups 42A-42D the one 
in the timing which makes one the transistor group 42A shown in drawing 3 (C) also in 
a 2nd embodiment. It is more desirable to impress gate voltage to a gate line at 
drawing 3 (A) at this timeas a fictitious outline shows. 



[0058]ln changing the polarity of data voltage for every one picture as shown in 
drawing 4 (A)and displaying a picture on LCDIOSince the same polar data voltage is 
impressed to each data line while displaying one picturethe potential of each data line 
in case data voltage is impressed serves as the data voltage and like-pole nature 
which are impressed to the display cell sequence of the head connected to the gate 
line G1 except for the time of impressing data voltage. For this reasonit is not 
preferredwhile impressing gate voltage to neither of the gate lines G1~Gmand to 
change only the potential of the data line. [ like transistor group A explained above ] 
[ a transistor ] 

[0059]Thereforein changing the polarity of data voltage for every one picture and 
displaying a picture on LCD10. As a fictitious outline showstiming of the gate voltage 
impression start to a gate line is early made drawing 3 (A)Each transistor of the 
transistor groups 42A-42D is made one [ the state where gate voltage is impressed 
to the gate line ] (whether each transistor of the transistor groups 42A-42D is made 
one [ the timing shown in drawing 3 (C) ] in order.), or all the transistors of the 
transistor groups 42A-42D are made one [ the timing which makes one the transistor 
group 42A shown in drawing 3 (C) ] — what is necessary is just to make it like By 
thiswhen data voltage is impressed to each display cellthe voltage between electrode 
pairs of each display cell will change to the value near OVi.e.the data voltage 
impressed. 

[0060]Although the terminal 48 was grounded aboveit replaces with this and may be 
made to impress fixed voltage to the terminal 48. For examplewhen the absolute value 
of the maximum of data voltage changes with polarity of data voltagethe voltage 
equivalent to the average value of the maximum of data voltage in case polarity is 
positiveand the maximum (minimum of data voltage) of data voltage in case polarity is 
negative can be impressed to the terminal 48. By thiseven if it is a case where the 
absolute value of the maximum of data voltage changes with polarity of data 
voltageAfter impression of the data voltage to the data line is startedtime until the 
voltage between electrode pairs of a display cell reaches the value corresponding to 
the gradation value which should be displayed on a display cell can be made 
abbreviated regularity irrespective of the polarity of the data voltage to impress. 
[0061][A 3rd embodiment] Nexta 3rd embodiment of this invention is described. The 
same numerals are given to the same portion as a 1st embodimentand explanation is 
omitted. As shown in drawing 6 the drive 52 concerning a 3rd embodimentThe inside of 
each transistor of the transistor groups 42A42B42Cand 42DThe drain of the 
transistor with which sauce was connected to the odd-numbered data line 
(namelydata-line d1Ad3A — dIBand d3B— dICand d3C— dIDand d3D— ) of each 
data-line-groups ABCand D is connected to the electric supply line 54Aand sauce 
Each data-line-groups ABThe drain of the transistor connected to the even- 
numbered data line (namelydata-line d2Ad4A — d2Band d4B— d2Cand d4C— d2Dand 
d4D — ) of C and D is connected to the electric supply line 54B. 



[0062]The electric supply lines 54A and 54B are connected to the voltage switching 
circuit 46. The voltage switching circuit 46 impresses precharge voltage +V, or -V, to 
the electric supply lines 54A and 54B according to the directions from LCD controller 
36. Howeverthe polarity of the precharge voltage which the voltage switching circuit 
46 impresses to the electric supply lines 54A and 54B differs mutuallyWhile 
impressing precharge voltage-N^ to the electric supply line 54B while impressing 
precharge voltage +V t to the electric supply line 54Aand impressing precharge 
voltage-Vj to the electric supply line 54Aprecharge voltage +V t is impressed to the 
electric supply line 54B. According to a 3rd embodimentthe electric supply lines 54A 
and 54B and the voltage switching circuit 46 support the potential alteration means of 
this invention. 

[0063]Nextan operation of a 3rd embodiment is explained. The data-line driver 40 
concerning a 3rd embodiment impresses polar different data voltage to the odd- 
numbered data line of each data-line-groups ABCand Dand the even-numbered data 
line groups mutually (refer to drawing 4 (C) or (D)). As shown in drawing 4 (C)it may 
be made reversed for every gate line of one lineand it may be made to reverse the 
polarity of the data voltage impressed to each data line for every one pictureas shown 
in drawing 4 (D). 

[0064]LCD controller 36 via the data-line driver 40 and the multiplexer 38 Each data- 
line-groups Alf the polarity of the data voltage impressed to the odd-numbered data 
line of BCand D is positive (that isthe polarity of the data voltage impressed to the 
data line whose number is even. negative)to the electric supply line 54A precharge 
voltage +V 1 The voltage switching circuit 46 is changed so that precharge voltage-V t 
may be impressed to the electric supply line 54BIf the polarity of the data voltage 
impressed to the odd-numbered data line is negative (the polarity of the data voltage 
impressed to the data line whose number is even is positive)to the electric supply line 
54A precharge voltage-VjThe voltage switching circuit 46 is changed so that 
precharge voltage +V t may be respectively impressed to the electric supply line 54B. 
[0065]Namelywhen the polarity of the data voltage impressed to each data line is 
reversed for every gate line of one line like drawing 4 (C). The operation of the 
voltage switching circuit 46 is controlled so that the polarity of the precharge voltage 
impressed to the electric supply lines 54A and 54B also changes for every gate line of 
one lineWhen the polarity of the data voltage impressed to each data line is reversed 
for every one picture like drawing 4 (B)the operation of the voltage switching circuit 
46 is controlled so that the polarity of the precharge voltage impressed to the electric 
supply lines 54A and 54B also changes for every one picture. LCD controller 36 
makes the transistor groups 42A-42D connected to data-line-groups A-D the one 
[ the timing respectively shown in drawing 3 (C) ] via the precharge controller 44 in 
order. 

[0066]The data voltage impressed to the next to each data line and the precharge 
voltage (+V, or -V^ of like-pole nature are impressed for every data-line-groups A-D 



like a 1st embodiment by thisThe potential of each data line in case data voltage is 
impressedlt changes to the value near the data voltage impressed (for examplewhen 
the ranges of data voltage are +2.5 V — 2.5 V and precharge voltage is +1.25V or - 
1.25V). Will change to the average value of the data voltage impressedand. When 
precharge voltage is impressed between electrode pairs about the display cell 
connected for any of each data line of data-line-groups B-D being and data voltage is 
impressedthe voltage between electrode pairs of said display cell will serve as a value 
which was abbreviated-in agreement with precharge voltage. 
[0067]Thereforesince the inter-electrode voltage of the display cell [ one / the 
display cell / TFT24 ] will reach the value corresponding to data voltage before a data 
voltage applied period expires as shown in drawing 3 (D) if impression of data voltage 
is started to each data line groupsThe light transmittance of the liquid crystal 18 of a 
display cell will also be in agreement with the light transmittance corresponding to the 
gradation value which should be displayed on a display cell. Therebyalso when [ that 
the Multiplex magnification is large ] the applied period of the data voltage to each 
display cell is shorta picture can be displayed by high definition. 

[0068]Also in a 3rd embodimentalso when timing which starts impression of the gate 
voltage to a gate line as a fictitious outline shows is carried out early at drawing 3 (A) 
and each transistor of the transistor group 42A makes it onegate voltage may be 
made to be impressed to the gate line. It may be made to make all the transistors of 
the transistor groups 42A-42D the one in the timing which makes one the transistor 
group 42A shown in drawing 3 (C) simultaneously. It cannot be overemphasized that it 
is more desirable to impress gate voltage to a gate line at drawing 3 (A) at this time 
as a fictitious outline shows. 

[0069][A 4th embodiment] Nexta 4th embodiment of this invention is described. The 
same numerals are given to the same portion as a 3rd embodimentand explanation is 
omitted. As shown in drawing 7 th e voltage switching circuit 46 is omitted andas for 
the drain of each transistor of the transistor groups 42A42B42Cand 42Dthe drive 56 
concerning a 4th embodiment is respectively grounded via the earthing conductor 58. 
According to a 4th embodimentthe earthing conductor 58 supports the potential 
alteration means of this invention. 

[0070]Nextan operation of a 4th embodiment is explained. The data-line driver 40 
concerning a 4th embodimentPolar different data voltage is mutually impressed to the 
odd-numbered data line of each data-line-groups ABCand Dand the even-numbered 
data line groups like a 3rd embodiment described previouslyand the polarity of the 
data voltage impressed to each data line is reversed for every gate line of one line 
(refer to drawing 4 (C)). LCD controller 36 is made one [ the timing which shows 
drawing 3 (C) respectively the transistor groups 42A-42D connected to the data line 
groups A-D ] in order. 

[0071]Since polar different voltage is respectively impressed to the ****** data line 
as data voltage in a 4th embodimentthe potential of the ****** data line differs in 



polarity mutually. For this reasonone of each transistor of the transistor groups 42A- 
42D will move an electric charge in the direction shown in drawing 7 by an arrow via 
the earthing conductor 58or its reverse direction so that the mutual potential of the 
****** data line may be equally set to OV. Since gate voltage is impressed to the 
gate line when one [ each transistor of the transistor groups 42A-42D ]One [ TFT24 
of each display cell connected to this gate line ]An electric charge moves via the 
earthing conductor 58 so that the voltage between electrode pairs of the display cell 
of the couple respectively connected to the ****** data line as the display cell 
connected for any of each data line of the data line groups B-D being was shown in 
drawing 8 (B) may be mutually set to OV equally. 

[0072]In drawing 8 (B)the transistor 42 and the data-line driver 40 are shown 
typicallyand the graphic display of the multiplexer 38 is omitted. 

[0073]Although it is common to make it reversed each time as for the polarity of the 
data voltage impressed to each display cell of LCDIOAs typically shown in drawing 8 
(A) with the conventional drive methodthe display cell to which data voltage positive 
in polarity was impressed last timeThe polarity of the voltage between electrode pairs 
serves as negative by the electric charge accumulated between electrode pairs 
flowing into a ground edge as discharge currentand setting voltage between electrode 
pairs to OVwhen data voltage is impressed to next timeand also impressing data 
voltage negative in polarity. Charging current flows through the display cell to which 
data voltage negative in polarity was impressed last time until the voltage between 
electrode pairs will be set to 0V and also the polarity of the voltage between 
electrode pairs will serve as a positive predetermined valueif data voltage positive in 
polarity is impressed to next time. Thereforethe electric charge (and electric charge 
accumulated in the data line) accumulated between the electrode pairs of the display 
cell which impresses data voltage was thrown away vainly. This is the same also 
about the 1st explained previously - a 3rd embodiment. 

[0074]On the other handby one [ a 4th embodiment / each transistor of the 
transistor groups 42A-42D ]An electric charge moves via the earthing conductor 58 
so that the potential (also voltage between electrode pairs of the display cell of the 
couple respectively connected to the ****** data line about data-line-groups B~D) 
of the ****** data line may become equal mutually. Since an electric charge will not 
flow into a ground edge if the absolute value of the potential of the ****** data line 
is equal at this timepotential of the ****** data line can be equally set to OVwithout 
completely consuming electric powerand the electric power consumed by the drive of 
the data line can be reduced 50%. 

[0075]Howeverthe potential of the data line when one [ the data voltage of the size 
according to the gradation value which should be displayed on each display cell is 
impressed to each data line and / a transistor ]Since it has a value according to the 
size of the data voltage impressed previouslythe absolute value of the potential of the 
****** data line is not necessarily equal. If one [ a transistor ] when the absolute 



value of the potential of the ****** data line is not equalalthough it is very 
weakaccording to the difference of the absolute value of the potential of the ****** 
data linethe electric charge (current) which does not contribute to change of the 
potential (and voltage between electrode pairs of a display cell) of the data line will 
flow into a ground edge from the earthing conductor 58. 

[0076]Thereforealthough the reduction amount of power consumption will be a little 
less than 50%The electric charge accumulated between the electrode pairs of the 
data line or a display cell as compared with the former is used effectively when 
impressing data voltage nextWithout almost consuming electric powerpotential (and 
voltage between electrode pairs of the display cell of the couple respectively 
connected to the ****** data line) of the ****** data line can be equally set to OV 
(without throwing away most accumulated electric charges)and the electric power 
consumed by the drive of the data line can be reduced substantially. 
[0077]Since the potential (and voltage between electrode pairs of each display cell 
connected to data-line-groups B~D) of each data line is OV when impressing data 
voltageLike the 1st - a 3rd embodimentthe inter-electrode voltage of the display cell 
to which data voltage was impressed reaches the value corresponding to data 
voltagebefore a data voltage applied period expiresand it is in agreement with the light 
transmittance corresponding to the gradation value which should also display the light 
transmittance of the liquid crystal 18 of a display cell on a display cell. Therebyalso 
when [ that the Multiplex magnification is large ] the applied period of the data voltage 
to each display cell is shorta picture can be displayed by high definition. 
[0078]Also in a 4th embodimentwhen impressing gate voltage to a gate line to the 
timing shown in drawing 3 (A) with a fictitious outline and making the transistor group 
42A oneit is preferred that gate voltage is made to be impressed to a gate line. When 
the electric charge accumulated by this between the electrode pairs of the display 
cell connected to data-line-groups A also impresses data voltage nextit can be used 
effectively. In the timing which makes one the transistor group 42A shown in drawing 
3_(C)It may be made to make one all the transistors of the transistor groups 42A- 
42Dand it cannot be overemphasized at this time that it is preferred to perform 
impression of the gate voltage to a gate line to the timing shown in drawing 3 (A) with 
a fictitious outline. 

[0079]In changing the polarity of data voltage for every one picture as shown in 
drawing 4 (D)and displaying a picture on LCDIOAs a fictitious outline showstiming of 
the gate voltage impression start to a gate line is early made drawing 3 (A)Each 
transistor of the transistor groups 42A-42D is made one [ the state where gate 
voltage is impressed to the gate line ] (whether each transistor of the transistor 
groups 42A-42D is made one [ the timing shown in drawing 3 (C) ] in order.), or all the 
transistors of the transistor groups 42A-42D are made one [ the timing which makes 
one the transistor group 42A shown in drawing 3 (C) ] — what is necessary is just to 
make it like By thisbefore data voltage is impressed to each display cellthe voltage 



between electrode pairs of each display cell OVThat isit can be made to change to the 
value near the data voltage impressedpower consumption can be reducedand also 
when the applied period of the data voltage to each display cell is shorta picture can 
be displayed by high definition. 

[0080] [Explanation of an experimental result] Nextthe result of the experiment 
(simulation) which the invention~in-this-application person etc. conducted is 
explained. In the drive 32 explained by a 1st embodiment drawing 9 as data voltage 
+3V as the maximumWhen impressing -3V as the minimum by turns and not 
impressing precharge voltage (a dashed line shows to drawing 9 )the simulation of the 
inter-electrode change of potential at the time of impressing +1.5 V or -1.5 V as 
precharge voltage (a solid line shows to drawing 9 ) is carried out respectively. 
[0081] Although (B) expands the range surrounded with the dashed line to (A) in 
drawing 9 When not precharginginter-electrode voltage is increasing also at the time of 
the end of data voltage impressionso that clearly also from drawing 9 (B)and 
inclination of the increase in inter-electrode voltage is comparatively largeand has not 
reached data voltage (in this case+3V). Although the insufficiency of inter-electrode 
voltage to this data voltage is based also on the gradation number displayed by 
LCDIOIt can be equivalent to the difference of inter-electrode voltage in case 
gradation values "1" Differand cannot be made in agreement with the light 
transmittance corresponding to the gradation value which the data voltage which 
impressed the light transmittance of the liquid crystal of LCD 10 expresses in this 
experiment. 

[0082]On the other handwhen it prechargesas a solid line shows [ drawing 9 (B) ]when 
ending impression of data voltageinter-electrode voltage has reached data voltage 
(+3V)and the light transmittance of the liquid crystal of LCD10 serves as a value 
which corresponded to the gradation value which the impressed data voltage 
expresses correctly. Thereforeaccording to this inventionit is clear that the light 
transmittance of the liquid crystal of each display cell can be coincided with the light 
transmittance corresponding to the gradation value which should be displayed on each 
display celland a picture can be displayed on LCD 10 by high definition. 
[0083]Although a 3rd embodiment and a 4th embodiment explained the case where 
polar different data voltage was mutually impressed to the odd-numbered data line of 
each data-line-groups ABCand Dand the even-numbered data line groups to the 
examplelt cannot be overemphasized that not the thing limited to this but the data 
line which constitutes each data line groups is respectively divided into two 
groupsand it may be made to impress polar different data voltage to both sides. 
Howeveras a 4th embodiment explainedin changing the potential (and voltage between 
electrode pairs of a display cell) of the data line by electrically connecting between 
the data lines with which polar different data voltage was impressed. If the number of 
the data lines which constitutes said two groups is made into the same numbersince 
power consumption can be reduced mostit is desirable. 



[0084]Although the above-mentioned embodiment explained the example which 
connected the one end side of the data line to the multiplexer 38and connected the 
other end side of the data line to the transistor 42It may be made to connect 
respectively to the multiplexer 38 and the transistor 42 the end [ not the thing limited 
to this but ] side of the data line. Howeverwhen the one end side of the data line is 
connected to the multiplexer 38 and the other end side of the data line is connected 
to the transistor 42. In the process of inspecting manufactured LCDsince it becomes 
possible to conduct the open/short inspection of each data line using the transistor 
42 and the multiplexer 38it is desirable. 

[0085]Although the above-mentioned embodiment explained the example which 
divided into every transistor group 42A42Band 42C and 42D the gate of the transistor 
42 provided corresponding to each data lineand was connected to the precharge 
controller 44When controlling potential by the same timing to each data lineall the 
gates of each transistor are governed and it may be made to connect with the 
precharge controller 44. 

[0086]The fixed voltage (for example+2.5 V or -2.5 V) corresponding to the maximum 
or the minimum of the voltage between electrode pairs of a display cell is impressed 
to the data line in the state where gate voltage is impressed to the gate linelt may be 
made to precharge the potential of the data lineand the voltage between electrode 
pairs of a display cell to the constant value corresponding to the maximum or the 
minimum of data voltage each time. A data-line driver always impresses polar fixed 
voltage to the data line by thisThe voltage between electrode pairs is changed to a 
certain direction (for examplewhen the voltage between electrode pairs is precharged 
at said maximumthe voltage between electrode pairs is turned and changed to said 
minimumand). since it can turnand it can be made to be able to changeand can be 
accepted to said maximumit can appear in it and the voltage between electrode pairs 
can be changed to the polarity of a request of inter-electrode voltageand a size when 
the voltage between electrode pairs is precharged at said minimumcomposition of a 
data-line driver can be simplified. 

[0087]In recent yearsalthough the trial which incorporates a drive circuit directly on 
the panel of LCD is madeit is a neck for a make lump of the CMOS structure to the 
panel top of LCD to be comparatively difficult. On the other handif a data-line driver 
of a short form which was mentioned above is usedimprovement in the yield in the 
manufacturing stage by the simplification of a manufacturing process and reduction of 
the element number which constitutes a drive circuit can be realizedand it will 
become easy [ also incorporating a drive circuit directly on the panel of LCD ]. 
[0088]Although reflection type LCD10 was explained as an example aboveit is also 
possible for this invention not to be limited to this and to apply to transmission type 
LCD. Howeverin transmission type LCDsince the crystal silicon whose light 
transmittance is very low cannot be used like reflection type LCD 10 as a substrate 
material for forming switching elementssuch as TFTuse the substrate which 



comprises an amorphous silicon and polysiliconbut. It is not easy to form logic 
circuitssuch as a multiplexeron the substrate of this amorphous silicon and polysilicon 
as compared with the case where it forms on the substrate of crystal silicon. 
Thereforewhen it is a premise to perform the Multiplex driveit is desirable to apply 
this invention to the drive of reflection type LCD. 

[0089]Although the embodiment which performs the Multiplex drive above was 
described to the exampleit is also possible to apply this invention to the usual drive 
system which this invention is not limited above and impresses data voltage to the 
same timing to all the data lines. 
[0090] 

[Effect of the Invention]Since this invention controlled much potential of the data line 
of a book to approach the data voltage to which the potential of the data line is 
impressed before data voltage was impressed to the data line as explained aboveAlso 
when a data voltage applied period is shortit has the outstanding effect that a picture 
can be displayed by high definition. 

[0091]moreover — much this inventions comprise the data line groups of plurality 
[ data line / of a book ] — impression of the data voltage to the data line — every 
data line groups — order — andsince it was made to carry out within the prescribed 
period when voltage is impressed to the gate lineln addition to the above-mentioned 
effectit has the effect that big-screenHzing of a liquid crystal display and highly 
minute-ization are easily realizable. 

[0092]This invention impresses different voltage of the remaining data line and 
polarity to a part of data lines as data voltageSince it was made to control the 
potential of the data line by electrically connecting between the data lines with which 
the voltage from which polarity differs mutually as data voltage is impressedin addition 
to the above-mentioned effectit has the effect that power consumption can be 
reduced. 

[0093]Since this invention was made to control the potential of the data line while 
voltage was impressed to the gate line connected to the display cell from which the 
voltage between electrode pairs changes with the data voltage impressed to the data 
line at the nextln addition to the above-mentioned effectit has the effect that a data 
voltage applied period can be shortened further. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an outline lineblock diagram of the LCD unit concerning a 1st 
embodiment. 

[Drawing 2] It is a sectional view of LCD. 

[Drawing 3] (A) And an example of the applying timing of the precharge voltage which 



(B) starts change of gate voltage and data voltageand requires (C) for a 1st 
embodiment(D) is a timing chart which shows respectively the inter-electrode change 
of potential of the display cell in a 1st embodimentand the inter-electrode change of 
potential of a display cell [ in / in (E) / a 2nd embodiment ]. 

[Drawing 4] (A) Or (D) is a key map showing respectively the variation of a polar 

change of the data voltage impressed to each display cell of LCD. 

[Drawing 5] It is an outline lineblock diagram of the LCD unit concerning a 2nd 

embodiment. 

[Drawing 6] It is an outline lineblock diagram of the LCD unit concerning a 3rd 
embodiment. 

[Drawing 7] It is an outline lineblock diagram of the LCD unit concerning a 4th 
embodiment. 

[Drawing 8] (A) is a key map for explaining that electric power is vainly consumed with 
impression of data voltage in the conventional drive methodand a key map for (B) to 
explain an operation of a 4th embodiment. 

[Drawing 9] (A) And (B) is a diagram showing the result of the simulation which the 
invention-in-this-application person etc. performed. 

[Drawing 10] Data voltage and the inter-electrode change of potential in caseas for 
(A) for explaining the problem of conventional technologychange of gate voltage(B)and 

(C) do not perform the Multiplex drive(D) And (E) is a timing chart which shows 
respectively the data voltage and the inter-electrode change of potential at the time 
of performing the Multiplex drive. 

[Description of Notations] 
10 LCD 
32 Drive 

34 Gate line driver 

36 LCD controller 

40 Data-line driver 

42 Transistor 

44 Precharge controller 

46 Voltage switching circuit 

50 Drive 

52 Drive 

56 Drive 

58 Earthing conductor 
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[0047] ^fcLCDPVhP-^3 6li. yy^ + 
-^□VhP-74 4^U x--S'^g¥A~DlCgig! 
3-ttfch^Vv ; X*gf4 2A~4 2D^ =&/?EI3 

(C) KuVr^f £>'7'T : miu^->3-ii-*o 

[0 0 4 8] emefcy^ x— $fmE^Eniip*n*Suco 

*x-*raE<h[^|itl14<Dyy7 c ^-v ; mE (+Vi X(i 
-Vi ) *P91lP*n*C4:(cfty, Sx-**8©11ffi 
it. f-?fiK7^ ( i4 0M^l/f7'l/f^3 8^ 

Ltf-? mEA^epSD^n* i $ ic i* epjjp * nfc r y x 

*WElcifi^fillc»b (^Jxli'7 :r -*aE^i5EI^+2. 
5 V 2.5 V, ^y**— 5fltEiM-1.25VXl*-1. 

[0049] sfcx-^mwB—Dicryx-f-^WE 

^ETiJiP-r*l^lci±, B3 (A) ict^TJc^lcy-htt 
icy- h«EflWto*ftTfc»A h«lc«NK*h 
Tt^a^-b^^'J^Sa^-tl^K^T F T 2 4A^>LT 
1^5 CD T% MI BS^-fe J U5U CO -5 -B 7 s — * B ~ D co§ 

■aMnic^y x-v-v^sE^epup^n. f-^iE^ 

EPllP**i*t*l=tt1OTB«^-b;KD»a»IHI«Etfry 
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[0 0 5 0] ft^T, &T-t>mmiZ*IL : r-'Zn£<D 

epm^m^n^t. ei3 (d) ict^-r<fc5u:, tf 

+ -^*fi*>4^*^ (@10 (E) #S?J tlUSL 
[005 1] ±ETtt h7»*^S4 2 AtCO 

m3 (a) ica«*x , srj:5ic» y-ni^cy-h 

X^gf4 2 AtD& h^>v ? 7.^^>*-t+^i:^(Cty 
- HBlcy— hmffitfEPflP7*ftTC^<fc-5t;:LTt>.i: 
l\ £ tUCfcll, h 5 #4 2 AlcJ8«!**iTt/* 

£x-*S£g¥A d1A~dnA tC^^tl/cSft^-t^HCO 

#7 U x* - STOEKIRV LlMSi*nTl^ £ <fc 
[0 0 5 2] $fc. ±IBOJ:atcL/c*l^ fiititflEO 

-^^Hffili- Vi t^^Tl^WT-, f-^J8K7 

7 p 'J^ + -v ; WEVi^±1.25VT*Si:'r^<!:, S5iB 
JSit6 ; & + 2.5 V-1.25V- — 2.5 V+1.25V, ftZtt 
+ 1.25V- — 1.25V tr*) CttfRjtgi:^,, 
[0 0 5 3] £/c. ±IST1ih^>i>X^S¥4 2 A~4 

li&<. «y?L(f IS 3 (C) KijVr h 5 4 2 A 

A~4 2 D©iT(D h^Vv'X^^-^-y^-^^xfc^tcL 
Tt<fcl\ ^fcBuS!©^^ c:cr>i*lCE]3 (A) lc 

a«*T^r £ 3 ^y- Mgicy- bmiE^Epfip Lfc^ 

L^C tlis -5 ^T'fc&l^o 
[0 0 5 4] Gg2%ttfl$IS) :*lC##P.8G>Sl2|gj!i£Jfc 

— «>1W*WU IMB^^tfBS-r^o EISKjjVT.fc-pl;:, 
SR 2 Jtffigttteflisraffl 5 0 liHE^gESS 4 6 tf 
W&tlT&J* h7>5>**iM2A % 4 2B. 4 2 



O 4 2 D h 5 >i>'X ^ 5) K U-< V BS? 4 8 

[0 0 5 5] 3WC«2*SBB«<Dffffl*K^r*. Sg2 
HJS^Tli. x— **K^-r/U 0 lix-SHJKDfiS 

I4^m4 (b) tc^-r J: 3 ict^g^TL cd 1 oizmm 

*SctU yjf t— HP-54 4ttf-#«lf 
A~DltSm*n/c: h^Vv^gM 2A~42D^ 
&*EI3 (C) tc^-r^'T5>'yTHIlc^->*-d:«. 5 s 
— 9ttE0>S1£«l2l4 (B) <D«fc-5lc^]§^.rclg^s fl 

* w * «gic ejidp * 5 s — * ®E©fiit£ [*sieIS$e 

Sn^CtK&SjbV h7^X?fif4 2A~4 2D© 

nffi) Kft^ st^iv x-^ni±^EPi)o*n^<h#^ 
§x-^^<DWii±. EfUjps-nsx-^ttfftcjfi^fi 
( £ y p l < epap n * x - ? «j±©*e*Nio** 

fit) iJ&oT^^JItlC^^o 

[0 0 5 6] $fcx-S*£i¥B~DKO^Tli. 
-^$gf4 2 B~4 2 D©§h^>i>X^6^>?tl^ 
t&Zit?- h»cy- h®JE^EPSn*tlTfcy. IS^ 

T 2 4^>LTt ,l 5<DT\ M!eftjjvte/l/?'Jfl>5-5x- 
2SSS¥ B ~ D ©Sx- Si^<D<5in!bMcgig!* tiTC^S! 

^■t/nco^Tiiffifii^^SEto v<ttrn^c •d^o 
S^-b;l/lcEPliP*nS7 1 --Si«J±<7)fiit4liS[H]J5$ET*-n 

3<dt\ x--S'^B~Dicg^^nrc#a^-t7U©m 

+T3 8^i>LTx-^ma3t) H Ep}]D*n-i><k*lCli. EPftP 

[0 0 5 7] fifoT, Sx-*^g¥K*tLx-*®E<*> 
EpjMtfl»6*n«is EI 3 (E) ict^-rd:5ic«^-b 

iwmmmw&it. ^* ®io ce) > tit^LT, 
t - •? mm epjp mrstrnj r z Su ic 9 - $ mmz ta&r 

< . Sft^-byU'NODx-'S'^JEWEjIllPWF^ftm^li^tC 

&mwmTmi$i&m:7r,-£-&2>z. tftT^z* 12 

SMSrettlcfe^Tt. §3 (C) ion? h^>S?X*W 
4 2 A^^^*-!*^-?^ ~ V^lCfcl^T. h^ve>'7.^ 
g¥4 2 A~4 2 DO^TCD >5^X***>*-&*<fe 
•plcLTt,<fcU\ Sfcs C (Diplegia (A) (C>BttM 

[0 0 5 8] x-^SErofiHt^-1214 (A) iZjf, 

-r<fe5lC, Ittl ^U-ASlCi3]MxTLCD 1 0(CH 

St - ^ PI— «tt © x - Sffi^EPiP * tl* <DT% 
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ana*-* Epsn^nsx-' zw&tmm&t 

<D<t^iZ, ?- h-iigGWGm^niCt^- hWE^EPJlP 

[0 0 5 9] ffioL =f— ?WE.<D®&*®mi 71/- 
Z^K^HtITL c D 1 oicpj^^-r^^lctt, 

in 3 (a) izmm&?mT<ko^ y-n^cy-h 

*EtfePiD**l7V*ttllB? h^Vv>X*g¥4 2 A~4 
2D05§t-7>i>^^>*ti, (E9 3 (C) IZirs? 
■S'-<5>^Th^>v ; X'?P4 2 A~4 2 D©§h7> 
v-'X^^IIIlC^^-f -t+^*\ HElHiEl 3 (C) iZjjkT h 

=> y-jx^m 4 2 a v^-t^s •< = y?T° h ^ y-J 

X$m4 2 A~4 2 D<D^T<0 h ^VvU 
[0 0 6 0] $fc, ±E?tt«f4 8 LTWc 

tf» c*it::f«a.T*is?4 8iz-m < mi±*wmT2>£oiz 

-*WE®«ttl«:J:^TJtft*»£l;:» «14#IE<0fc* 

5 s — ^mffos^fiiro^fiiA^— sniff emetic «fc^ 
TS65i^7it, x-^S'vox-^iEiBBEn 

[006 1] CM 3 HS6JB»] :*lc*3P;§<D£ 3 HSfcJfc 

«*Biwr*o si mmnmtm— <o%&icim 
-<oi&z&ttu BW3*wrs<, meic^?*?^ 
m 3 nmBmz&zmwimm 5 2 its v^yvx+m 

2 A. 42B, 42C« 4 2DCD§h^>v ; X-5iC05 
"5, V-Xtfg-x-SfclgPA, B. C, Dtf>^i*8g<D 
7 s —; 98 Cr^fe-5x-^jSd1A,d3A -.d1B.d3B-.d1 
C,d3C-,d1D,d3D ••) tcjg^tlfc h ^Vv^X'?^ FU 
•Olii&WiSgS 4 AlcSMSStlTfcy* V-XMr- 

"5. x-^i^d2A.d4A -,d2B,d4B •••,d2C.d4C-,d2D,d4D 
-) tzWBtttltt h^y-JXW KU-<>«*SW*t5 4 

[0062] «&1«54A, 5 4 B liUlEtTJlf 0184 6 
U:«NK*nT^*. SJIt7]SI5]K4 6li, LCD3Vh 
P-^3 6^6©Ji^tCJ^CT, if#m^5 4A, 54 B 



IC^'J^-V— ^«E+Vi 32Ji-Vi ^EpjQ-r^c 1"! 
U ®I±t7)i#lH]Sg4 6#$£«£5 4 A, 5 4 B (CEpJlPT 

iS«5 4 AtcyU^-V-^Sffi+Vi ^EPiPLTl^i* 
li^m^5 4BlC^U^ + -v ; ®J±-V 1 fcfflflQU m 
m8&5 4 AU:? , 'Jx + -5fltffi-Vi £-EPflPLTl^<!: 
#ttie«tt5 4 Blcyj^-^-v-mEE+V! ^Epjjp-r 

3Z3mmm&THt. ^nms4A. 5 4bmie 

[0 0 6 3] &lcm3£^»DfM3*3ttl!T*o S3 

seraBMHctt*^— K^f/u o«> 

A, B, Cs D(OB»»lfflf-*«t«l:*BOf- 

4 (o x« (d) #bb) o ftfc, s»s«tcenfip-r 

5f-*fE©Stt(4, 04 (C) tC^fcfe^^y-h 
IS 1 ^•OSKKeT^.fcaicLTfcJ^Ls 04 
(D) K^TctdKH^I 7b-ASlt£i£T3cfc-5i;: 

[0 0 6 4] $fcLCD3Vha-7 3 6(^ x— 
K5-f/t4 0M?/l/f7l/^^3 8^LT#f-$ 

$®g¥A, b, c. D^^safDx—Sfi^icEriijpTtti^ 
Epjps-n^x-^mjicofiittft^) Tfenii^a^5 4 

AlC^'Jx-^-v'liJU-V! t\ ^m^5 4BlC^Ux 
+ -5>WE-Vi A^Epj(]P*tl^J:5lcaffit7JgIH]K4 6 

<Dm&tffk as^sscDx—S'^Epjpi-nsx-^m 

ff-Vi 3b\ ^®)l«5 4BlC7 p Ux + -v ? mj±+Vi 3^ 
Epjjp^ti^. J: 3 lcffiff^]g[H]K4 6 *WWXZ> 0 

[0065] -r^fe-Bx §f~ zmzfami-nz?-* 

J5$5*tl^^lC{±> $&miSSS5 4A. 5 4BtcEMP*n 

t>Z£olzW.KV}W\si&4 6(Di'm*%mU St-? 
^lCEPSP*n^x—?mJ±tDfil't4A^lll4 (B) rotate 

®^ 1 7 is-i±mizfc<&ztLzmt;izit, ji&msg 5 4 

A, 5 4 BlcEpjjp^ti^^'Jx-v-^mfficofiilttiii^ 
1 ^U-ASlc^gtaScfcaicSJEtflgHSM 6<rjfF» 
*MM?Z>» $/cLCD3>hP-73 61*, 
-5/Zl>hP- : 7 4 4^^U x—?iS^g¥A~DlC^ 
?n/;:l-^>v''X-?i¥4 2A~4 2D^ S^EI3 

[0066] £mc<j:y> mi Hfi6^ti^«ic, §7 
-*mztt^Mzmten%?- j zn.E.tw\m'&v>y>) 

ft-^'lE (+Vi X(i-Vi ) #T r -*liWA'>-D 
SlcEPJjP?n> x-^Wff^EpJjP^tL^xt^trjSx— ? 
JiS£D®fSli. EPSPTtn^x— ^«EElcifilMilc»b (« 

?lWfx— >mEa>KB#+2. 5 V 2.5 V. ^U^-V 

-5fltff*M-1.25VXt4-1.25V©J§^l4 % EPJ]P*n^ 
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TjHzfrommMfflms. »7v =*- sleeps— a Ltc 

[0 0 6 7] fi£oT\ &T—?mmz*SLT-Z'®.&<D 

win#iji*B*n*£, 03 (d) icts***^* tf 
mepmrnrs tmT ? z> m iz z mm iznmr zmiz m 

[0 0 6 8] tfts. MSItJSJTJffilCfcl^T*.. 03 
(A) ias«*7»5*-r«fc5tiu y-h^©f-HE 

g¥4 2 AOSh^V^X^tf^Stt^.h^Kty- h 
«lcy- h-SEtfEflflP^ftTl^JcatCLTt <fclA, * 
fc, S3 (C) [Ztp.? V^~s*J7.*m4 2tKlk*y£i£ 
£$-f = V^tCfcl^T, h7>^^S4 2A~4 2D 

<d±tv> h^y'>'x$%mmc*>2-&2><i;o iz lt^ 
zcDt^izms (a) tc^^ST^Tcfc 3 tcy- 
hisicy- t-mmzma L/t*tf»* ll^ tiiwa* 

[0 0 6 9] GMgffiBflg) 4 £B»g 

u mwzmv&?2> a 0 7ic*vrj:5t;:. 
m 4 nmBmz&z mmi^m. 5 6 m&mmm^ 4 6^ 

^BS^tlTfeU. h7^v ! X^Sf4 2 Ax 42B, 42 
C, 4 2 DCOS-h^v^X*© KU-OtitgitiSSS 8=£ 

y>LTS^sii!j*nTL^o miMmmmzit. mtm 

5 8fi«*»^a>«ffi*E#SH:»(6:LTt^. 
[0 0 7 0] :^lcm4HSSJB^fl5fPffl^iR^rSc 14 

m3Sgfj£ff$<ll<hl6j«itc, 4&x~*tt#A, B, C. DO 

ims a ©x- * $g <!: warn m 9 w&itKwzm 
tom-fZT-'SinE.omvt*?- t-mi ^<f>mizs.n 

TZ> (04 (C) #BB) 0 $fcLCDa>'hP-736 
W\ x-^JiiiPA-Dtcg^nfc h : 5>'v' , 7.-S'gf4 2 
A~4 2D^ g-^03 (C) iC^-T-Si-rHV^TIIIlC 

[0071] ^AnmrnrnTM^-^ms-t lt, «^ 

Olfclsb. h7Vi>'X^gf4 2 A~4 2 D©S h7>^ 

< 0 V<h&£<fc5K. stoics 8:£rt•LTl2]7^;:£Ep-c? 



;^:Sftxu:*©&©#ft^^mffitff2»-r3 0 *fc. h 

^y-JX^m^ 2 A~4 2 D©§ h7>y'7^if)^>J 
ftS<k*U:«:y- hlgfcy- hWEtfEpfiP^ftTl^© 

?\ wf- hmzmm^rirc^7r^^(DT f t 2 4# 

^|->LTfcy, S**gS¥B~D©§7 1 — jrflKDlBmfr 
tcjgigg*tiT^^a/TN-fe;Hi:o^Ttilll8 (B) tt^f 

5 8*rt-LTW«tf#lM-*. 

[0 0 7 2] &3b\ i8 (B) T'ti h^Vv**^ 2& 

[0 0 7 3] L C D 1 OOfi^COa^-b^lcEpJjp-r^T 1, 
6\ fia5©Satt*^T?I4, 08 (A) It^Mlc.TxTJ: 

it. -jimzT— znmmmznzmiznmiiifflizwm 

fc, BulHl^ft^ro^-^Sff^EP/lD^tlfc^Tx-b^ 

(St>x-i?JgtcS«*nfc«^) l±*S!*U:*tTS*lT 
L^fco 'tlli, 5ttti^Lfi:mi ~^3HSgff^tCO^ 

[0 0 7 4] CftlE»L*4 3IJ«BIB?Wu h^>S>X 
^S¥4 2 A~4 2 DOS- 

j:y. im^d^— £*g<*>ina (x— ?^pb~dic^^ 

T liBS^ a 5 s - * ICS >5? gi^* n^c— Wo*,Tx-tr ; 

^ffi^Feimff t) ^SLHCI? L < £££ 5 ItStfta 5 8 

WffiOlft^tf tf* Little Sife^m^tfjJStl^ il i: 
tfJ&^OT% ^<«73^»r«c:«t:^:<l?!|^5x— ? 

[0 0 7 5] LtfU S^-^^tcliSS^-tr;HcS^ 

n> h^>v r x^tf^->-r«<t^o7 :r — $*$®<Dm<fite. 

5t EPftP * tltc 9 - * IE©** * IZI& \STcm t Tg. o T 
[0 0 7 6] SfoTs 5HR«*<Ofia«W:5 0%«S : F 
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EPira-r zmzmmm u ftzmtizmmTz z t & < 
[oo7 7] ztc. T-zmmzmmtztzizte. & 

zytmmmiz— cnicfcy* ^b?7u-y^7 

[0 0 7 8] &*J. ^4HSSJf^lCi5L>Tt, 03 

(a) ic«««7i f ijvr*-i's yfzf- vmzf- 

<ttfi?3:Ll\ CtKCfctK ^-^PAKJg^ftfc 

fc. 03 (C) K^T h7>5>X*»4 2A*:i->*-t* i 
^-Jf'TSV^Cfc^Ts h^>v-X^gf4 2 A~4 2 D 
<D£Z(D h 7 > v>'3. £ ct -5 K LT *> <fc < . 

Z<Dt^. ?- Vm.^V>f- hmBE£0aiJ]P«-EI3 (A) 

tcstfufc^r * -r 5 >^t?t-5 £ t # li^z: £ 1* 

[0 0 7 9] 3:7c, x—?®JE05fiElt^lll4 (D) iCTjk 
? <£ -5 lc. I§17 U- A§U:t7Jlf *T L C D 1 0 izm 

m&m^rzm^iziZs 03 (a) izmw?mT£o 

7>yZ^gf4 2 A~4 2 D<D§ h^>v ; 2.££7t->? 

(0 3 (c) iz7fi-r^^s.y<7'zh^y'yx^m4 

2 A~4 2 D(D§ h^Vv ; 7.^^|IIS(C7|->*-y:?>6\ =2 
IM*0 3 (C) (C^f S3f4 2 A^tVJt 

-5*-< = y<?T~ h5>Wep4 2 A~4 2 D<D£T<D 

[oo8o] mmsmnmn zuzx.m&yimw&n 

0 9 lilg 1 Xtt^tBTIttK LfcBHl£|| 3 2 Kfcl^ 



Tx x— $*m£<!:LT«*{i<fcLT<D+3 V. «>jN{if£: 

£EPJ]QLfcl^£- (09tc^Tvxx-T) . Rtf^'J^-V 
-5fltffifcLT+1.5 VX&-1.5 V^EpjQLfc^ 

(0 9 izmtT^t) <o««iHiwE<DSMb*&* 

U— -> a y LfctcDTS^o 

[008 1] 09lCfc^T (B) l± (A) (ClBiRTHA/ 
f£fi5ffl=&t£±L/ct,cD-C : ^?.3b\ 09 (B) fr6tB.B£ 

mum Tws&z&w.mmnE.ftvim lt^s 
aia«E©*Ki©ffl*3^iki8w*#<, T-zms. m 

■r^«fiiP^mi±w^FS^i±, l c d 1 o 

tEgjttctcfc^tf. *£B?I*HnMre r 1j g&3<fc* 

^WfilF^mff ©SlCffi^ Lx L C D 1 0 t7)jg H B aC7)^31S 

[0082] znizti Lyj ^ --y^ft^rcm-sit. 

0 9 (B) ICH^T^TJ:^^. x-^^J±cDEPflP^iS^ 

T-r^t^tciiw^mffii^-^sff (+3V) izm 

LTfc y , L C D 1 0 <D}&£k(DMm$&mtW1}Q Lfcr- 

znE.ftmtmmimziEmzMi&L seo 

— St*** 3 <t3^T#, L C D 1 o tt®gjMT-0^a 
iJVc?* s: <t £ frT-fc ^. . 

[oo8 3] m3ns£)T^ao : m4iifisjf^T- 
t*. #x-^Jigs¥A, b. c. D<»^wmm<DT— 

&&epii[\?zWi'g : &mzmwLtzh\ ztuzm^tiz 

2 0CD^U-^tc^^ )S73ie8g14©S^:5x— ?®J± 
^EPftQ-r^J: ^ LTt <tt^ <tli»^ *T'tJ5:L\ ffi 
U m4||S6Jf^»TU^B9t/^:J:5^cat^©^57 :, -^ 

we^bpjp * nrc t - * mm ^nm. w iz mm? % z. t iz 
^VT-zmconGL (st>Wv-b^©«s^mffi) ^ 
mtz^^msizte. Hui32o©^;i/-^*iBg-r^5r 

[0 0 8 4] */-c. ±l2<DHJg^Tlix =r— 9&<D- 

\s<7-V3 8Mh7>^X$4 2lC&*&$rr£<fc-5lC 

3 8lCgfSU 7-^$g(Dfii3SffiffllJ=& h7>^^4 21C 
g«cL/c^tC(i, gi3tL/cLCD^S-r^Ifilefc 

h7>^^4 2SU-'V;Uf L ^ , U^-t3 8^fflt^ 
TSf-^^*-7'V/-> 3 - h (O&mZfi? Z. ttf 
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[0085] sfc. ±tmimm-c-it&T-*mzitif& 

X$g¥4 2A. 4 2B, 4 2C, 4 2 D^lC^ltTyj 
^ -V -5? 3 >hP-74 4 (C«H% LfcffiteKE Lfc6\ 

+ ->>'=l> hP-^4 4lCjgiiirr£>«J:-5lCLTtjcfcC\> 
[0 0 8 6] Ml::, y- hifcSHc^- HE^EpiDJn? 

{BK^JST^-SttEE (#Jx« + 2.5 VXli-2.5 V) 

W«**H«E* 7 s - * SI±<a«;ttlXti«'NiK*tct;-r 
*-jeffllc*0yy**-5>r*J:5lELTfcJ:l\, C 

nic J: y x 5 s - * a k 5 -r / «* x — ? mtc*j l m 

5) 0>*T\ ««IRIWE&j?ra<D4i& ***fc»b* 

[0 0 8 7] Jfiif, |gl!)[H|^LCDCD/\ 0 ^yl/±H:Eg 

cmos «iS(Df^ y &%-tfitm*lM L U» £ <t * >y -7 <t 

^8K7-1'/^1^ SiSlgcOfS^fb. IEE)Ih]S& 
T«*?«©«'iN=«k*«S8B-C<0#S y ©IrI 

[0 0 8 8] $/c. ±IBTliJ5»ifScDLCD 1 O^Ji 
£JJMT*7c#0)S*&tm£: LT, filfiCLC D 1 0 

©J: ^ izytimmmtmiz&^t y x*;i/-> y u v^ra 

mt2\&*Btii? z z. tit. <7<j*$ ;i/-> y a >rosts± 
lcd (Dwmic^B^mmr % z. ttmsL 

[0 0 8 9] £fc. ±IBTti^l/5 1 7V^XiEi!)£fT 
[0090] 



[0 0 9 1] Sfc*SMIJU\ &&&0T ! -**&WiBL0> 
[0 0 9 2] r-^lEi Lis -95<D 

[0 0 9 3] ^fc*fgP^t±, ^-^^iC^tcEJlDD^n^ 

zi&cDniixDmmzfio * -5 k l/c<dt» ±ibxj!i*icjd 

[@HCDffi*^S4B^] 

[ID 1 ] m 1 £ttflgJRt<:tt3 LCDa-7 h<DlSiiiS«j5g 
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